



M 


L«' 


: JjVt Ljjij^t 

f jo^ljjJI cJchj^^ j^jjJ Sj Jc> c> Vj = 500 mL ^ ‘ t = 0 'tLiJll ^ 

S^ V^ = 500mL 2- c, = UxlO^^mol/L (2K"(aq)+S203'(aq)) 

. c, (K"(aq) +r(a,)) 

Jj2l ^ ' (g» > >1 jj L&Jja: j 0]j^l S^jLuila f J^ ‘ i-'l ^ 

. (_> jll 5JV:U [l2(3q)] j^ J^' C^'^' jj ^ ‘ J 5 » yul l 

Jtliill ^^SlkWI (Ox/Red) ^ U -2 

. (Jic. ? ^jaII ^l joj5l l ^ jjll jA La -3 

(_}L' ? '' -j^ ^ ~‘4 

liii^LaJI ^L^jl oAui^Vl (J^Lii ^jUia (_jj£i -5 
i-'N<--la-|/%U 4 ^IJjjVI 6^La]I tljU-A^ -d 
djlj^ JIaaII (jW^' u^ U:?^ J cJc-L^' -7 

JJ^ ^,^1 (JA^ jj^ t>ji' X 

. JIaaJI [I^^^J = f(t) 

A L»-^ \\l j_)A^^AA]l (Jc-liilll Aja^^JI 4x-^)ja]I t-Aui^l -3 

. t = 25 mn 

‘ [l2(aq)] ^ -9 



. (j^ J t J/ Jc-liill <■ j jc. - 10 

A 

. f JzJaaIj j2l :i JJ JjL^ C 2 J^' Sr^Aii2>.i - 1 1 


) ^ djjl^JI ^^gC.L»-ulVI JaA^ll 4 jUMI dj^-^LatAll ^ajI -]^ 


11 


eC^ 3B + 


139 


3,Cs^-:Ba + 


210 
84 
60 ’v.T* * 


11 
5 

139 
56 
206 
8: 
60 


Po ^ ”pb + 


,,Ni-^»Ni + 


JSJ JaJ^I L-Jjud^l ^ Pq JaJ^I ^Lla L_ljua^l -2 

^jjjljll ^jj J£] Jajjll ^LL (ji LaIc. LaAjIjsIaI t>^“Ra f jJ-^'j^' ®'jjj fjjjjijJ' s'jj ou 

. 7,66 MeV,^ 

m(^“Po) = 209,982u ‘ m^,=l,009u ‘ mp=l,007u‘ c = 3x10*m/s '.(J^ 
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^Uiuall 


Dij'-«^' jAuaIjA 
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M 


^4ifSl ^1 kij2^ 


(JjLtllll 6^)SJjatAll 6-^ (3^ ”2 

/6^)ijjud-<i cJ^ VWj ^1 -laLuHlI (jC- Jc-lillll L_uSI -3 

\l cj^j u^ L<2c. A^Luj ^ixj A^LJI cijj^Vt AiiS Lo l^Sg ^ Cy^ -4 

. ti/2=10 min 




20 

AC 

22Ti 

V 

23 ^ 

Cr 

24 

25 Mn 





Y |3 Aal kl)U (^^3^) 

_^jjjljlill cIjjL^I ^^liiill ^jc- 6^)i3LAll Ajj^^I AIjIjlaII l_u£I -\ 

^ 4Ak:, N(t) 52 ^(j-<i "2 

■ A c^^V' (t = 0 ^ Nq j (t) c>j^' N(t) clF - 

; AJVAj AjjL^j ^^^Istjoil JaUiuj ^jSj ^y^alxl\ jA ^jjjUlill ^1 ^>4*-^ “S- 

■ A(t) = - 


dt 


? t ^ Nq ^ A. In A(t) 6^ 

aJj^L^I — AN djl^£^l aJojujI^ AiLuj a Ti -3 

AN 

A(t)«-: Ai:>uJij lJjjx^i A(t) ^ At 


At 


InA 



In A = f (t) uW^' ^j ^ 0 -^ 1 ^ 0 ^^ 


^^Qjujj A-llc. cl)^ LJ^ ~ 

.ILLuj 6jj£ldlN(t) L>^ 

. 52 A uW^' C> 2 ^^ 


► ♦♦ 

J^ 


32 AJjouIIj a Um^I ^ ^XJukdi *^1 C ^ ^*1 L-fl^^C' 


Ia^)JJ ^IxJ 4 jq nx>\t AAj^I AAj^I ^lJa^)juj 4 ^ \1 ar x> LujLujI J ^juIaII ^j2t 


JjoU 


_^^lj| 8 ) 8 j ^ C ,Cljlic.ljJaAll 4 ar a ) 

^^^^IxjujVI JaLulllI jLjaA ^^a> ^ )> AWlj -\ 

cil£ij]| Clulj A Aj(^ l-Luo^I -2 

. A( 0 ) = 3,2 X lO'Bq ^ t = 0 <i^| ^ iLiill ^ cA£ 131 -3 

: ^uii Jj^i J^i -' 


t(j) 

8 

16 

24 

32 

40 

A(Bq)xlO' 






InA 







. A=f(t) uW^' f^j 

. T c> j^' "‘^ uW^' C> 

\ (iKij]| dulj Aj-a ^cjjluilj t (_>a3^1 InA (jW^^ 


^Uiuall 


5^Ui3l j^l>» 
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cjtjluJt ^ ^jLoj \\ 

^ ?^l^l IBQ -laLuHlI A )^^\ -_A 

N Aji-juIaII “4 



A-a^ AjUjuj^I ^ )^ar1 A-ilkl^l I^-IajISaj L=1H <xJjujj 

■-^lllll ^^^LstlU ^ a.lxA uL AjjIj 
■ »• ♦ • 

.i(A)‘t(s) ^ i(t) = 12(l-e^‘) 

_AjtJjuj^l A^jISa A.a^ “1 

. (L ^ Iq ^ t) Aa^jII ^ s^jIaII AiLkll ^ -2 

, I; —^ o0^t = T^ t = 0 Ak:- AiLlall A^s^ “3 



— Q^J niF cJ^ Ajtjuj AJjIaIa CIjIsj^a Ag> ja^ a Lb^ 

5 mF ^A^ISa <9j£a cIjI ql^All ^jA^*i A^^)Ja -1 


^JaXJjuOA ]| cjlij^l JiJit -2 

mixill dlLsj£^l 2)*^ ‘"'' ~3 


,4jiJal2 c jl jjAI (S-uilj t E = 


. U = 40 V j:ij:i 


? ^l£^l iUlilJI ^ U -i 

? ^ '•^ '" La 

riA^\ ru i^\ 

I (^gic- (J-ai^ 4.jluiiuti e jIj Uj^ (1 (JS^l ) ‘ _ 'A j"'^' 

3,8 V ji ji ^ J\l. ^ ^ R = 50 Q Al^jlla ^ji JaU\ (L,r) 

:( 2 J^l) uWi' t = 0 ^ 



L 

UR 



















2 Ji^' 

. jLuJI oOji ^B (J 2 >.a-<U) Ji-^ L^'^' JJJ^’ “J'^ ‘."^' -1 

^^0 ^ ~i L»''\l (Jjjb<a^l Ajc- d^l^L ^La]l d.l>^ ^ ~2 

. E , L , r, i, — : Jajjj ji\\ <^j^\ SjUtll -3 

dt 

A,xjjuj^^ 4 AajI^aII l-ujo^I -4 




^Lull 2-^1^ 
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cjtjluJt ^ ^jLoj 


Sj^-La (J ^‘iU^-s; j^ i Qi j Na"^ j C£0 JjL^ JjsW- «■'--» 

4 C^O ^^^JaxJ _ Ajjujj^)^Ij n^ ill ^j^lxll *ljJa JIjl 9 ( ."ll^ll 

AjjujLujVI A^j^^allj ^jx>Yi l^l 
I aJUIII Jc-lillll (^Sj j^^l£JI 

C^O (aq) + 2 H 20 ^(aq) + C^ (aq) = +C^ 2 (g) 


jUi C^jLuU ^jla jjjl^l 1 1,2° JJJ^' ^J'^' JrJS'^ (Sj) C5^ ‘-r^ 

22,4 L/mol fr*^' c> JjaL^ <iU ij^ ^Ij Jjl ajj=>^ l^'^I (j411j aj^iia) jjl^' 

?(SJ Jjl^l ^ C£0- ^ U -1 

4klj c^ = 6,67 X10^^mol/L *Jw^j^ (Sj) u^j Jj^W- <^'-4 -ij-i?- Jji^ t> 1L -2 

^^^Ul ^L(JI ^ _um^sI ^LcilLi dJ^Ajj ^3 ) Jjk^l V. 

. HCfO C£0~ (3^1 jJl 4jjLuii Axu^ (jl -3 

aL 4 l HC^O 5 Jjljua (—u£l -I 

. (BC£0/C£0-) ^4^ j4^ -4^ 

(UC£0/C£0 ) 10,8l?j^ (S^) Jji^' pH ^ '\1 

. 3,2x10-' 

[hc^o] 



pH = 11 41 Cj =0,10mol/L c^>4' ‘>j^J‘ >1^1 jUJ (S^) Jjla^ Uj4 

. <■ (_>uLui (NHj) j-il-4jll jlc (ji (jjj -1 

_ ^L^l u/ill L;Jj£I -2 

aj^jj jjlJull jUJlS^) Jjl^ t> V 2 =50QmL j j >^j:>UI(Sj) Jjla-41 ja U -3 

^ C 2 =0,004 mol/L 

. JjLa^l liA J&lij]| ^^ill 5a^l (j^ 10 ij jl^ (S 2 ) Jji^' pH U^ ' 4 ' -4 

?<:.L<J| ^ jjLaull jl 6 (j!>L^I JjAaHII 4 iUc:> C <ij*s -5 

V|, = 20 mL ciaUiaj ^j!>Ulj c^ = 0,20 mol/Lc^>4' ® c/41 (HCl) i}j^ jaU -6 

, ^al^all ^ (Sj) Jji^l 

i 1 L ^ j Wq x >l t ^Uill ^ ciLjjlj^l 2 ^ (ni) ci^ 

. 0 = 25X ^ pH = 2,6L5i 

Jolilill 2)1 ^(JjjLujI ^LJI c^^IiLiaII ^jIjla l_u£I -\ 

pKa = 3,8 ^*Ya1c:> lil aIajS l-luo^Ij ^IjaII ( ^^LujI / (J>>a^^ luia ja^II cIuIj SjL^ c-jj£| -2 

^ Vl3ll L-Jjuo^l ^ ( 3 a »*1 )k HA ]| ^>)A ^1 ^I^VI ^^^1 L-lJua^l -3 

(j^ (jjli (liLjjlijV' j'-4) ^'jiiilpKa = 4,8 <-itAlc. Ijj -4 

(iLjjUuVl J liljjjliu^l 


«;ti . 


im 


L)^ AakJI iJjLm^ jj dj^ilclij a^ ‘ (CgHgOg) C 

. ij j^Vl Jlj^l (_Ha*Jj A£ljallj j> >»-sl l C (j:J^4j2 JL^jj . (jliuiVlj (»Us«JI ^jaj 


^Uiuall 
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M 


L«' 


*ii cijI^ 


^Lud^yt ^JaJjujJ V 1 AjLjlix-aJ ^j^\ k^9 It j (^^9 \ ^jiaJjudJ_ 


'e>lxA\ ^ 

*^Ajud£l ^jAauudSVt 

^LujU 6 JjIxJ 

c = 5 X lO'^^mol/Lc^j^' cisUU Jjl^ 6 jjUuj v = 10 mL 


! ^ W*ix> (JjL *1^ 



^Jaiill ^^LiajSJI J^AaII La -1 

.LjS LJoa^ c4^Jj£aajVi C>aA^ j) (j^ -2 
6^Lla 1I (Jc-lij ^JLla L_uSI -3 

.( AH c>a-^ >>J 

Jh^j^' -4 

>uifr yaall 

^ jj . (m = 50 g) -uLij 4jj£ J^j O ''4akj (^) Ai^^ja .Ji^ aIj^I (J^;^ ^ I_fllljj ■ ■'_' 

L>^(i)-^ ^ t>J ^'■^' ^ UJ'^ W^J^J ( 00 ) ®jA^ ^j' j uj'J^' J U^ 

: u44' T = f (yfi) uW4' f^jj ^j^' jj-^ 



^Lull 6 jUjlSI CJjSI - 1 

_ L;Jj£I ^^Llall 2)^ “2 

2)^-^ g C3^ ^uliLujI -3 

^uj^ ^j^j((x = 60^^) li^j Lf (^ = 1 m) (^Ijill 1^ -4 


♦♦ • 


(P = 30°) ^j' j JjaL^ll ^ JaaiJl (jii-aj Uojt 4 F ‘ a ‘ a^ ‘ a^ 




C5^ ii3l£ia.l (jjji (iljjj u^ Ajll^b m = 400 (S) 


u'-^ k2 =50N/m 


k, =40N/m 



**it 

. jlUiWi 

^jJaj ^LjajLllI 




^bull 
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cjtjluJt ^ ^jLoj \\ 


^ J" UJ-^ a£ jli ^ 2 cm j'^ (xOx') jja^ ^1 eUjVb 4jjl JJ J ^jc. (S) js-ui^l ^jj 


"LuIJjjI 

' ♦♦ ♦ 


.6^1^ X>\t A ^l^jl -1 

.4,ix>y^ 4-u^i -2 

X = f (t) A-^^l ^jljL-<ill l_u£| ( Cy^ (S) t = 0 A Ale- -3 


T T 

^ — — 4 ti “ — Ale- Aje-^^ ^lIiijujIj = 0 Ale- Ale-^^juj A^i^ (. jui^l -4 

2' 


iJt 


^j' lP m^ = 100 g m^ S^ 

<!jSJI a\a^ a 6^)^ LS^ JaUalLoVt 4 Y\^\\ a A = 30^ 

JIaj Jaj^l ^Jaklj^^ A Ale-j ^ = Q A Ale- i^jj^ A _ J£ju111j CIuIjj (^) 

JSI (j^jll ^VAj ^ jxA\ AjI jm 2 i 1 


V (rd.s-^) 




V (ni.s’’) 




t (s) 



? Ja^l ^Uaiil :i*j Sj (>» IjU (1 

t -Ca^ ^cojojoilj (JjLClll ^-a p ‘ (_]£ (_j3l_j-a]l (jl^l ^2 

. (j^ (^jIuiaII (ji (j^ (3 

JaJ^I ^1 Wail (3^ ~ ‘ ■'•^ cJ^ ^^Luilll (—JjSI ^UaxJI ^I^^Jluilj ^4- 

g = 10 m/s .(ii3l£la.VI ejs) f t nij 2 ‘ 1 opW^W ^jUi^iVU (5 



^Ja^j o^)JJxj ^3} ‘ ' ^"'•^ I_S-^ (OC) ^^^3^ (3^'^^ LS^ ‘ LaLaj jjAma 3^1 x£] ^ ^Ja^j 2)-^ 

(_Jj<aJ . ^ 1 ^ (JSjIIIj La£ t = Q-OaaJll .ijc. Ia <C.^)jaiJ () -Oaiill 3‘ V^ <C.^jjaij ^Ja&VI 3:}-“^^ Jaa. 

M:h'j^' jj^ ^ji^l 3x;^ cjIj^ (2) uW2' <-)^j ■cH'3^' 5JVaj 5ijjall <Lali cjIj^ (1) jl^l 

.t>3^' 

.3j^ 1 (^ jiui x il l I^^C. (^3) ^(_>“-1 

. uAuiai ^ Vq ^ J--2' j-> 2 ‘ 1 oJjW^' t> "2 


Aaiua2l 


Dij'^' J^l>a 
6 





































^Lj^t ^ ^jLoj Al^ 


M 


L«' 




. sin a -3 

. v^ AO = 1,5 m u^ '\' -4 
.A^m (Of) -5 

bijUll A )^q*i W A )^Vi\t ^l^jl S 

* ♦♦ 

g = 10 m/s . o^jVIj 


cUaj ijjA 4jj£j| Ja^ Ja^ jaj (A)<.5l^Vl 1^1 JjJ JJ^ Jj^ JJ-^ Ali£]l 4 Ia^ Sj£j ^_glc■ 

S Sj mj =m^ =100g ' 0 j£]I (j^ij 1^82 Sj -uajia :La.l ^ 

C 

S ^ A > ii'l Vj 1 ^joj^l g A > ii'l (j5UajVl 'Oaaj (_jA (d) C 5 ^ ' ^ « ‘ 4 j]j£ 

^jjj eiilj^ ^lall (jl^l JLu ^1^1 (jjji (jj£jJI (jA (8 ‘S2‘Sj)'dA^l JJ2VJ. 


.* 

p' 

r/l 

,1 j 




:.j 

z 

h' 







.i 

■1—1 


0 


s' 


S:Q 


i 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiii 


. t> ji' 

u44' (> -1 

JjVl (jJjjiall ^jaJl ^IujjI / 

^jLoull A A\^ L_ljua^l /l_i 
^jjli9j^)iaj (J ^LoiAll L-Jjuo^l -2 
^jLuull Sjl^ :ia.ji jjjli -3 

. dj'^' (^ 

ni 'dj^l 4-a^ ^ijiuil (3fui Lha -4 
? ^Uaxll ~5 

g =10 m/s 


(Vl^l vault 

j^\ JjLa jiuiAj a = 30° ^j' ji (i^Vl Cf- (AO) m = 100 g^^^8 

j:)U (AO) L^jWlI ^ l^*LL ^1 C^liLAAll ^lalljj^l ^ p = 60° ^j' j (OE) 

0 ' cJ^ A^UtiLaj ^jLuiLa 


sjjall 

^.jud^L^I 

Sjjall 

AjuI^I 

^eui 

Sjllill 

♦♦ 

Squill 

(s)^ji' sjjill 

40 

32 

24 

16 

8 

(cm) ^IjaaII 



A 


. ^liujL j A x> iV*unx> ^jaJI (ji (j^ -1 

. Vq ‘ a t> ^ 0 = 0,2 s '\' -2 


AO = 2,24 m . ( O Jik^ ^>41; v^) 

i^'5'i'nVI sj3 a<Xui uajot^lj jj ui'n (AO) (^jAujaII jjl -3 

(OE) JiUl jIaaII ^ ( J) ^ ^1 8 lU:J -4 

. (OJ) i_±ui^i ^ O (j^ S L>“J-ii 




^Uiuall 
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M 


L«' 


(^3) ^iliSJI (Jx>^ A Ajlil^ (k) clulj c ^IVij 

.(jxjll yV:u(S) (»^^' 3JLL& j£jx ^djlj^ (jl^l JLu. m = 200 g<^ 

. ■‘^^^J3 :i^ji j»j 4^>a LuJi&i ^jLuull (jjSj LgJki ^1 AJiaJI (x) uW' Ls^ -1 

. 4 X10”^ Jc^ (m) ^j^' ^LLII (jl (Jjj -2 



o 

IJ 

J 

n:’ 

r.1 

r(i 

a^s 



























■ 

i: 





o/ 

5 






ti 

[5) 


























t (1)^3^^ ^ SJUall djljjju Jaa -3 

. k^-^ -4 




^ dulj ‘ “ '*^'' ' « ^ (3 ' ;^''‘» ■ '■ AJl^^ Y — 0} (Jaa1uu]I SjIj 


L= 1 , 0 H 

C=22mF 

E=3.0v 


A* 


B 


AjtJals]| t = 0 Ajc. 

?ljlU] ? Sjl3l o^A ^LLU ^UjJa ^jJ Ja -1 
^^•'1 ?ljLaJ ? dlljljisVI ia-aj U^ "2 

. q Sjl41 ^jUAall tjAAi -3 

bj a q(t) = a cos (bt) J^' c> <?k:a'-a4l ^:ila-4l oIa lK -4 

A^jij_ L ‘ C SjL^l i-j^l -5 

■ In j'^' "6 


K 


E 

O 


? 3 >* jll q(t) ^ j i(t)j^4^^ <-J^ “7 

j ^1 9 >a^l 
I ^lilll i_]£a^lj 44 u<4I 6jI^I Lii4 


R=iooon 


B 


L 

rYYYY\. 


M 


j4lj ‘Lojia-aJI yj " ^ ^6^131 L5^ ‘ ■’_' (JlLa ( A » l-»l a\l .iaj -]^ 

. jl' 

La£ ‘Lajlioll uC L5^ \l xJalluij ^ ^ ”2 

*• •• 1 

: J4]| 0441 

A nlar x>\ ^UUJ 'J Jr^jj f4 J£2ill ^Jlc. ijy 



. 2 3^^' ^ Ug]^ J 1 J^aJI ^ u 


AM 


^ i(t) j4^' j:J*J j-^ 3^ Ug (t) |jUl -3 
^Ljiil 3^ a^l33 ^Lall a>liA ^ !->»'' _4 


Aaiuall 


5^Ui3l j^l>» 
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^Lj^t ^jLoj 


L«' 


J — — 0 AlLlj 


. t = T 


(J^i (_> i = 0,63 • Iq u^ OH - 


LuLu T A.jdJ^ /*UC. -CJ 

■ ♦♦ ♦♦ ♦ V ♦♦ ♦ 



AjtJjuJ all A-uli A.-<ij3 /jjc- - 

^1-^1 (J^ojolU 4 n u\t Sjl^l (_5 
]^ ( (L^r) ^ C ^ i >> <9j£^ 


■ ^ a^' i j^' j q c^) jjjjll :u^.c> 


Jx-Sj AjuLjall ^Uall ClulS lil_ ^ = Q A Alc. AjJalSlI (^li-J. U^ ^**1^*1 uix> <9j£^l - ]^ 


CO 


0 


= 1/VL • C L>^ CjI jlJ jAI 4Ia^ Jj^ 


^(AjLjaliall I-JJ^J V). Up ‘ C ‘ COq ‘ t i j4^'j U JJJ^' cPj'-F - 

. t = 0 ^ Ijl^l jjjjj J!>U. i J u^ uU? 

lJ^ ^ u^ (t) <^'jj" uj^ ‘—^. ^jj-^ j' uj^ ‘ <-)*^ 4j*jL^I ^LLII -2 

■C^ 

^Llall 10% l5_^ lJ*^ AxjLjall ^Llall ^1 -3 

U„+i/u„ * 

^ U„ /lOO l5j'-^ dll jlJ jAVI Aji^ ^ "Ujaj ^Idaj jjJ ^ -4 


<1.jll« ^ji JaU J (C = 2,5 (iF) J (L = 0,1 H) cUdlll ^ Sjb ^ 

. = 40 V 5j;di4l Ajod t_JjllLa JJJOJ S jWl t^jiij(R = 20 Q) 

.l_Jjldlll JUG Sjl^ ^^liJl jjI jjJl Nq 4^5 -1 

jLuU (. Uti^l -2 

■ ^ •• • • ■“ 

N jl^l Uj^ “3 


N(Hz) 

240 

260 

280 

310 

315 

320 

325 

330 

340 

345 

360 

380 

leff(A) 

0,34 

0,47 

1,28 

1,76 

1,92 

2,1 

1,91 

1,82 

1,21 

0,91 

0,75 

0,54 


.Ieff=f(N) 

. AN ‘Nj ‘ Nj ‘ N0 -4^ 

J-aljL-a C-Jjua^l -_^ 

t:jj'>ixii J ^ijii L>L>^t 


^Uiuall 
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M 


^4ifSi ^1 ^^ij 


(^iljuj)6<stJali (^ = 2,5 |LXF^-^*^ a \x>^ a A-llkl^l l^JLijlLd L CJ^ C '^W\\ 

. > 0^-^ U(.(t) = u^ <SL^\ ojj jjjjII ^UaI Jalji J^jj 

A “1 

;^Ull C'\\ ^ CIjIj^ ^JauaUj <*jalall (^IxJ t = 0 A )n^Hl Alc- -2 

\x^ jlijllllj fijUlj jIaJI o^ 5-a!^UJI LjJjSI -\ 

(Jlo ? <L-aLaJl djIjI^^IlAVi ^ Lo -L^ 
_<lj^LaJl Aju^ “3 

_3jtjjuj^l ^lIiLujI j 

4 Sjl^ ^1 ^Uall jl cii^l -4 



^\J^| A ^ 


R=10O O^ AxJalill (^1^ ."ijar *1 ^ R 6^)Jx!L<i ^jlLo e_fljjJaJj A ar 3^1111 ^Ilaj -5 



: Jlill ^ U£ 0-ji' u, 

? <L^LaJl djI^I^^IiAVt -laAJ ^ Lo -I 

? CIjI^I^^IIaVI AjjI A.jsi^ l1^ “S-^ 

_ AjjI Aji^ “ 

? djI^I^^IiAVt A LS^ c '<i\^ -_^ 

T 

t = — UiAk:. 6jWU jUJI jLi^l <. um^I -J 

4 




LjJJ*^ J C 

(jLui ^jaJl Ajl£^L. G ajILLc. t m = 100 g (S) s-^ Cfi- *j'-F _)%" 

. in aXo^ ai1j£ k = 13 N / m ciulj Aij^^XLi j^ ^jUla. (J^ 


1 

/"TVT^TVV^iTiTW^ 

G 


1 

(.■■’ (/ y. / k J \j V u k/ 

_s_ 

1 

1 



.^V- 


X 

Vv 


6 


X 

Vv 


I 

■v 


J-w' -A. ^ f 

<iaiill Iblald G UJ^J Uj'j^ UJ^t = 0 Ah^ 

1 A )nq*1 G A t A Aic-_ ^ G 

. X 

t X Cliljjij AxjIILo ^^x>j aJojujI^ 

tt tl . 1 . M t_ t 



■ A \\\ nil A^\ j^l -J 

?c:j 1 jl jibVI JaAj jaU- 1 
? Clil jl j^!iUX JJ-^^ t jui^l -2 

I <2lall dlliaajll Aic. X <Ii^lall Ui -3 

t2 =5T ‘ t, =T ‘ tp = 0 


: ^jaiyi ^ij^i -II 

V ‘ X ‘ k ‘ m 5 JVAj (S ^ui-sc^_pajlj) ^Uall SjL^c- -1 


^Uiuall 


5^ui3l J^l>» 
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. ^Ul oLk^l ^ JVii ^LLll ^ -2 

9 ^LLII ^ J^l jA U 4 yit J. f:J^' aJJ uj^ -3 

^juOi^l C^Jjua^l -4 




x(t) = 


(ii3l£l^VI lU^) :^j^' ^Ij^I -III 

_ L<i 3 ^">'>>^>^1 CS ^ <- l ^ “1 

T^) <i<^' Cyji^ uj^^ t ij;^"'.' ‘ ^Ij^l -2 

d'x 

X^ cos (cOq • t + (p) : jA j m —^ + kx = 0 

. k ‘ m Tp j C 0 ot> -3 

.(j-»jJl ^ 4-uijUJL» Tg <^'^' jj-^' *j'tF- (j^ C^ -4 
^jjiljill 1^ i-Jjui^l ^aj'P ^A 4^_m]| i-Jjui^l -5 





5^Ui3l 
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AjUjII Mauill I ^jIuiaII 


^ 2 ):jjL«j 4iuAuj 


j 4 i^i 


; JjV> LjjJ^t Ja, 

jA^i (>ii:i3i ^ ^ 1^1 (Ox / Re d) -2 


: CiJ2>. I (ap^ jijJI jjljJ. j S^O^ Jjlj2i: cj!>lclai4ll 


■ (S.Or(a,)/SO, ,,,, 


(aq) 

2- ) ; ^ ^1^1 ^Uai ^ j SP 


■ (I2(aq)/I : q?* J 21 (aq)=l2(,q) 


8 % ,+2e-=2SO 

8 (aq) 

+ 2 e 


2 - 

4 (aq) 


. cjUjjjSII i_iuuSi 4jV SjOg jA c5 ^4^' "3 


^2^8 (aq) ^ I (aq) 


Cljljjjj£ii ^ 4iV I (aq) ^ Ajai£j-<JI ^jill -4 

oAui^Vl (Jc-lij -5 

= 280^ +I 2 (aa) 

dj^^lilAll 6^UJ1 djLixiS -6 


n j =c -V =7,5x10 ^mol 

(SaOs^^,); 1 1 


n 


(I (aq))i 


= C 2 • V 2 = 0,5 • C 2 mol 


(JcUllI -7 


^u^iJUjI 

S 2 0 5 " ( aq ) + 2 I' ( aq) = 2 SO 4 (aq )- I , ( aq) 

ils^\ 

7,5 . 10" 

5 . 10'^ „C 2 

0 

0 


7,5 , 10'" - x(t) 

5 . lO'V C 2 - 2x(t) 

2 x(t) 

x(t) 

'i^\ 

7,5 • 10’^ - Xuiax 

S * 10 C 2 j^S-Tviai; 

■4.S.v|iay 



iji^' [l2(aq) ] — f (t) uW^' 4-? J.44! ^jJall (jjijj J^jijJJ (>l jll X Jc-lijil (=1 j^ JLuJI jjLlJl (ji * 

. J^'q^ 

n(..)(t) 


L^2(aq) J 


V 


L9 L>^ J 11(1 ) (^) “ ^(0 ■ Jj^ u^ 


^jll 4ijj]Ji u'jj^ x(t) = g(t) uW^' J [l2(aq)] “ ^ (0 X(t) J [l2(aa J ' 


2(aq) 


— 2,5 mn 4 ia-v\\ i (Jc-iiiiil 4 <c.^)jud]i l^Loi^ -3 


V(t) 


1 d x(t) 
V dt 



{) ;«> 2I\ .'() 40 '■ ' M Vu KOiunin 


d(x(t)/V) _ d[l 2 ](t) 

dt dt 

(J^ = 25 mn 4 Ia-vWi aic. A£.^)jud]ii 4 _Ld j 

4 lA-vWi 4 Wq^\1 ^ 

V (25 min) = 8,9 x 10 ^ mmol • • min ' 


.jJI qpua -9 

[l 2 (aq)]f = 6 mmol /L : ^ q^Wli ^ 
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I ^jIuoaII 


^jkll ^ diJ^ 4iuiLu (^\ A^Ij 


Xf =[l 2 (aq)]f •V = 6xl0 'xl = 6xl0 'mol :M 
n , =7,5xlO“^mol : j 

/o \i y ^ ^ ^ 


(S 208 %,q))i 


(aq) 


J j \ jj 1 .1:^1 Jc.lalxJl jij X. L>^ U' 


2 8 (aq) 




t j X - 10 

A 

j Jc.lili]| 4_il<i^l oAxJl ^ » 


t ,/ =15 min : [LJl j 

1 / .. 2 

Jijj JjL-aI c 2 J^' -11 


: (jU Jc-lilttll jA I (aq) (ji Lu 


0,5 -c, - 2 - X, =0 


2 -x, 2 x 6 x 10 


^2 = 


0,5 


0,5 


- = 2,4x10 ^mol/L 

l^_l^ (J£ Cj^L^I .J^ ~1 

“CV 3 'B+>- * 
. p-'^^CsV3^Ba+_°e- * 
. a t^y\ ^ ";;Po^"“pb+^He * 

>r^>i+;Y * 

Po in.jll m -2 

E, = Am • c^ ^!5ic. (>i 


Am = (Z • mp + (A - Z) • m^^) - mp^ 

Am = (84 X 1,007 +126 x 1,009) - 209,982 = 1,74 u 


. ^ MeV 

lu = 931,5-— : M j 

c 

= 1,74 X 931,5 = 1620,81 MeV : j 

J£1 ijjll ^LL 4 jL^ * 


^ = 1^2^ ^ 2 718 MeV 

A 210 


^gg Ra jjj j'jlLi * 

Ra 

■ C> Ul^ J 




. Ja 

b\jj jj - 1 


jij A = 13 ^j Z = 7 ^ N = 6 : a jj 


jij A = 12 ^j Z = 6 ^ N = 6 ! b oijj 


Jji^i 

16 





AjIUII I ^jIuoaII 


^^2):jjL4j 4iuAu4 


(4j^' 0^' 


14 

6 


C : j^ j^^aixJi jij A = 14 ^jZ = 6^N = 8 :d jj 


Z < 20 j Z = N j'j^Vi la^ i^V j jaioixJi oijili 6 ^jjVi oiA -2 

6^)ilLabd ^ cJ^ ‘■** ^ *^^ ^ ^1 1 ^^^£«ljLjujVi JaLuHlI ^jc- (Jc-lilill ^Ij£ -3 

^ J ^jij Z ^ N^ U^ ■ 3- oi * 


13 


,N^> +-C 


13 


\^<Skl 4jjU^ UJ^ J P tiKilj ^jij l^li Z < N u^ ^ i d J^^aixil oljj 


14 


,C^_«e +-N 


14 


4x.Ijuj .axj a^LJI djjjVi ^dj£ -4 

N(t) = N„ -e'"' :M 


N(t) = 


m(t) 

M 


• I 4 \"K\\ (jc- 4^^ 

A. 


Aixi 


J 


EW.N,=^BL.N..e 

M M 

m(t) = itIq • e“^‘ 


;^-t 




In 2 

t,. 


Uj^ 


J 


In 2 


•60 


m(60 min ) = 1,5 • e = 2,3 x 10 g 


■ ;^c_LLJ 

^jjjljliil CjjI^JI (J^jc- 6 ^)jj«-a]| ^Ij£ -\ 

?3V^>+SCr 

. A (1 = 0-^ ^jjVi Nq J t c>jil N(t) u^ -i -2 

N(t) = No -e'"' 

t ‘ Nq ‘ A, ASv^ In A(t) (>- -M 
dN 


A(t) = - 


dt 


A(t) = -(-A-N,-e-"') 


A(t) = A-No -e 


-A-t 


■ Alxi 


J 


In A(t) = -A • t+ lnA • Nq : 

iLLu 6jjSjuIi N (t) *j44' (>> 4yj?^ c 3^^4 ‘'4=- (ji^i ^Ji (jjjj -i -3 

1q = — 3. * t “h b Cy^ ^••>jq’’uux> Ja^ ^^Li2l 

In A(t) = - A • t + InA • N^ ^'-- 2 ' j 

lajLuJ LJ^ ^Q-v3\1 \ ^.AjalJ 4_Ld J 

52 A Jaljuli]| dljlj 4 _a^ U^ ^HiijujI 

cA=^' a 2 ii^ A = a : ^ j ^ 4 ^ 1 6j44' ALLkaj 

A = a = — = 0,25 min 

20 


-1 


^JuLdl dL^ t- cl)^^ 

« 4_lisdi j-dl t- t-^KQ3\ 4_u-d^l 6 Aa]| » 
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AjUjII Mauill I ^ jIuiaII 


^2):jjL«j 4iuAuj 


j4i^i ^jt 


In 2 


. tj/ = 


= 2,77 min : 52 ?'- L^Lud^ 

; Ja 

l^^^^-lstjoiy i JaLudili ^Lja-d ^jiastJ - \ 
4_ijlJa^)jaJ ^ ^ ^ L;JJjau]| ^ 

CjL^ 3lL<Ji , Jc. jUakl <- Uui 4_m3l lLj aii * 

JaLulili •i^i ^ 

."^iUJi * 

^ (JLaxlLujVi * 

(iKiiili dijlj \ l^Llu^ -2 


x = 


lin 2 0,693 


-2 •-! 


t 


8 


= 8,66 X10'^ j 


A(t) = Aq • e 


-^•t 


A(8) = 3,2x10^ -e 


8,66x10“2-8 


Jj,^i ^ Jxi -3 


= l,6x lO’Bq t = 8 j '^ : 


t(j) 

8 

16 

24 

32 

40 

A(Bq) X10" 

1,6 

0,8 

0,4 

0,2 

0,1 

In A 

16,58 

15,89 

15,2 

14,5 

13,8 

























































































































































I ^jIuoaII 


^ jisd] ^ (^)^LoJ ^luAua 


= 8,7x10^' j ' 


(4j^' 0^' 


X IBq (Sj^-^ JaLijll ^(_^l 4jiai]| -Jk 

. N ^I^V' ^jjVl :i:ic -4 


N =^ 


3,2x10^ 

8,7 X lO"' X 24 X 3600 


= 4,26xl0'(s'ji) 

; (JmJLjA\ Ja 

4jtJjJi ^1 4_^jlLd -1 

■ UjJ 


i(t) 

i(t) 


12(l-e^‘) 

lo (l-e-‘^^) 


1 = 2 
T 


T = 0,5 s : ^ oiSr^ixJi ^Lkaj 


. (L ‘ Iq ‘ t) oJjlall ^Uall (jc. -2 


E =- L i" =- L I" (l-e'"')" 

2 2 

I A1c> 4 jt_ijuj^1 4 .^^ -3 

El(0) = 1l I^ (l-e°)'=0 ‘ t = 0 * 

El(t) = 1-L-I^ (l-e"')'=0,287 J ‘ t = T * 

El(oo) = 1-L-Io (1-0)" =0,72J ‘t^oo * 

2' 

; (^j^\ Ja 

Ld L_fl^)SU Aj V CjL9j£^I jJ Aij^)Ja L_fl^)SU -1 

6 4 _lAxlLaUi 4 q'K ^ ^1 4 jtjaJ ^)SLx^l (3 4 jLjal]i (JjalLau]) (,5-^ A1 c> 

•* 

1111 

- —-1-1-1- • • • 

c c, c, c, 

eq 1 2 3 

6CjLaj£^l ^1 4 jLjaJ C 4 q‘K^\I 4 jtjaJ (Jj *■ ^^ 


c =c, +c, +c, + ••• 

eq 1 2 3 


. C^ = Cj U*7 ^ CjUj^a]! Jajj ^jia 

(J^OxlLolA il a\I 

.ejU^I n C =n-C : ^UL« J Ui 

60 1- 


■ 

■ •• 


5x10 


n = 


= 50 


JjiaJt 
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^ jixl\ ^ 4iuAu4 


L«' 

-i -3 


AjIUII Mauill I ^jIuoaII 


4.9j£^ (J£ C5^ 4_juaij 4 q*K^\I C5^ CjLsjS^I 

Q =C •U = 5xl0-'x40 = 0,20C 

^eq eq ’ 


4 ^ (J£ 4.4^0^ -L^ 


Q: = 


Qeq _ 0,20 

50 50 


= 4x10 'C 


: vu3) Ja 

(>ij]| 4JV^ j^Ljj^I jl^l (jc. ej_jx^ Jiaj t 4^jlia]l OH JJjjll Y„ Ji>.A4l -1 

.. ^ .... ^ 

Uj. = R i . 

^ ^ ^1^1 ^liai]| (J,^ic> 4_A^i -2 

Uj^ = R * Iq uj^ U^ j (2 ) Uj^ = 3 V :uj^ ^Uaill ^1 Jja^jII ik. 


T 

-*-0 


= — = 0,06 A 
R 50 


■ <i(i 


J 


■ E , L , r , i, 


dt 


I 4 jWMl ^jILa]| ”3 


^AM ^AB ^BM 


^ Cj|jJjl]i Jjjli j44kL3 


E = L—+ ri + Ri 


■ Alxi 


dt 


J 


u 


BM 


U 


AB 


1 • 

E = L—+ (r + R)-i 
dt 


4jt_Luj oil 4 4^ otL^I 4.^043 c_]ljud^ -4- 


dt 


= 0 : uAj 4'^i c> J Alc> 


E = (r + R) • I 


0 


F 3 8 

r + R = —= ^ = 63,330 
L 0,06 


0 


■ Aid 


J 


r+ 50 = 63,33 ^r = 13,330 


4juj 1 oil 4_ul j 4.X1J3 (. )\ 
•* ^ •* ** • 

,^^. 43^1 (JIjjIj ^j ^ L 5 ^ ^ C, ‘^ .IjC' 11 ~ ^R( ) ^ .ijC' ^ 4 ^ 

T = 20 ms 


L 


T = 


R + r 


lii4 ^ji>.i (> 


JjlaJ) 

20 





I ^jIuoaII 


^ jisd] ^ ^(^)^LoJ ^luAua 


L = (R + r)-T = 63,33x20x10'' =1,26H 


(4j^' 0^' 


: 


(Sj) Jjl^i ^ CIO" c, ^ -1 


11,2 


^cf 22 4 

C, = ^ = 0,5 mol.L'' 

V 1 




UJ^ 4^1=^ j,^ ® j:4jj lJj J:^ V (jU Jjk^ ij\ i_i^ ^ 

Cj • Vj = C2 • V2 : ^ ^ n (HC^O) = J4 n (HC^O) 


c,.V, 6,7.10 ^xl X 

V, =^—^ = ^-= 13,4.10 " L = 134mL : 

c, 0,5 


Q = V, - V 2 = 1000 -134 = 866 mL :V, =V2+V, 


H.O ■ 


+H 20 ,^^ — H^O^(aq) + C-^O (aq) 


-2'^(l) 


^La]| H^CZl^O -i -3 


K = 


(HC^O/ C^O ) dijij 6ji^ c_jU£ 

HC^O] 


[CiQ-] 

[HCiO 


4_bau]| 4.XU3 -. 


•* ♦ •*^ 


pH = pKa + log 


[C^O'l 

[HC^O] 


log I5£2J. = pH - pKa = 10,8 + log 3,2 x 10'' = 3,3 
[HC^O] 


[CfO'] _ 

[hc^o] ~ 


= 10^^ *1995,3 


■ <l(i 


< _Qj* ^jjjLujI (ji U:Jf^ ” 1 

[OH ] Jri^jj^' ^J <!jk^ OJJ UJ^ 

(JjjLujVI C|^ = [OH ] 


21 





AjUjII I ^ 


^jkll ^ diJ^ AIAm L)^' 


^_Q ^ ^jjjLoaVi Cj^ C >[OH lui^'i! 


iLJax^i 


Uj^ 


pH = 11 => [H^O^ ] = 10" mol/L ^ [HO" ] = 10' mol/L 


_Q^* ^jjjLoiVli c >[OH ] 'ii 

(JbI l^l 4jjau]i ^ ^ 

+ H20(^j = + HO (aq) «-'-*^' jjiUiili jic. -2 

6 j^jj jjLiiii jLiJ(S 2 ) Jji=^ (> V 2 = 500mL (Sj) Jjl=^i -3 

c, =0,004 mol/L 


C.-X=C2-V2 


c -V 

V ^ 

^ 1 

c. 


0,004 X 0,5 
00 


= 0,02 L 


JIIa ^ Jc-lilili 4_ijau]| -4 


'Cf = 


m(OH) [HO]V, [HO] 10 


max 


C 2 V 2 


0,004 


= 2,5% 


^ jl6 ^Axull A-AaC. 4jQj< _5 

Jc.Ui]l jjialj iil J^jj^l ^jljAij^jj O-^J j' L?' pH Ai 4.^^ dljJai^i (Jt- *QQ^ LA£ 

^ 2Uii^ LA£ ^LAI ^ j.^UjdAI jld j l 1:J-^4g^'I 


_^)^i 4 jA 4_jjudj 2^ 2(J^ (J£i 4_jjaij 

(Sj) Jjla^' (>s Vjj = 20 mL Ajiijai ^jiUij c^ = 0,20 mol/L(^_^' <, 5^1 (HCl) J_4^ -6 

_ ^\<^\ 4i4j ^ 

c • V = C * V 4 jakj 

a a K K ■ •• ^ 


c • V 

V =^3l_11 

a 

c 


0,1 X 20 
0,2 


= 10 mL : J 


HCOOH + H,0 = HCOO +H,0'^ tUJi ^ -1 


(Jc-liAl ^^jjjLujI I nil 


♦♦ 


(H 3 OVH 2 O) J (HCOOH/HCOO ) i'-A (oWo-'-i) 

^ ^jjjLujI / 4_ijA!iil 4_jJadljlj 6^1^ -2 

[HCOQ-]. •[H30-]^ 

[HCOOH], 


JjiaJt 

22 





AjUjII I ^ 


^^ C)iJ^ MiuAui 


(4j^' 0^' 


Ka = IQ-P*^ = = 1,58 x lO”" : Ka ^ 

|(J^ax!Labd 

. cs^^' Ja^j^' c j ij^'^ c^ c„ = c • M 


c = [HCOOH]^ + [HCOO]^ [ d.^L(^i Jali^l Ijj.^ 
[HCOO“], = [H,0"] = lO'”" = 2,5X lO'^mol/L Oj^i 6 - j 


■eq 


[HCOO ■ ], 

[HCOOHL =^- ^ 


mpx (2,5xm-y 


Ka 


1,58 X10 


-4 


Jjk^l HO j:!^JJ <-U«j 

4 ■■ \i CIjjIj d jUc. (> 


= 3,96 X10 ^mol/L 


c = [HCOOH]^ + [HCOO ]^ = 4,2 x lO'^mol/L : j 
= c • M = 4,2 X10^^ X 46 ~ 1,9 g/L : JjSjjIi 

^u>>^-v W Q^ ^j^LLaII -4 


lSl9^ ,. 1 ^ La1£ ^)3lx^ 1 4_ijlj!iil pICi 3 , La1£ 

pKa (CH 3 COOH /CH 3 COO-) > pKa (HCOOH / HCOO") : u* 

^jjjLujVI (j-® L_axjJal til3^llLlA]i ^jjjLujVI [ ^Osi^^Ld 

E 4 u-a\ JjIaxJI -1 


^ lLj^L^I Jc-lalill ^ jiLudll Ljjjudillj ^ dj^^lilAll j ( jal^i <Ja^ E 


.AxJklJ 


6^1j«-a]| 

4 ,.1^ (Jc>LalL^i J ^Lx^l (Jc>LalL(^i 

Uj3 O^ax^ jl -2 

. (^j3 (jiax^ t4^jj£aajVi O^ax^ jij pH = 1 c} Ja^j jal£l]i <Iakj pH 

^ AH o^ljtx^i (Jc-lij ^Ij£ -3 

(H 3 O" + A") + (Na" + HO") = 2 H 2 O + (Na" + A") 

^L^Lud^ -4 

C • V =a -y,, : ^ 

a a b dE 


c = 

a 


c,-V,, 5x10^x30 3 ^ 

- — = 1,5x10 mol/L :J 


V 


10 


; jx^ ^j.4^1 Ja 

■ -«LljLLl]i 6 jLlxJi - \ 


T = 2a/Z : Sofallj j^ "I < ' Jaik 

I^UjaLUl ^Ij4l -2 

4 ^^iJali 4\j‘.^^\l (JIaJ i 4^i,^i 4x.^)jaJ (jj'^ ^ ^ ^ ^ ^ 0^ ^ 

.2 i!l$^\ 2 J 1 U:f*-^cl^ ( L>^j5+U^' jj) 
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^ jixl\ ^ 4iuAu4 


AjIUII Mauill I ^ jIuoaII 


(4j^' 0 ^' 




Epp-0 


1 


V .-■ 




Eppj + ECj+W(T) = Epp2 + ECj 

1 2 

m-g-hj+0 + 0 = m-g-h 2 +—m-v 

1 

g-(hj -h2) = -v" : ui 2% 

hj — h 2 = ^ COS0 — i COS0Q = i (cos0 — cos0q) : ^ 1 

2g-^(cOS0-COS0o)=V^ : 

2 g • ^ (-sin 0 + 0) = 2 V • — : (>“o jj^Vi ^!5UJi 

dt dt 

■ UjJ 


x = i-Q 
dx 

V = — = ^ • 


dt 

dv , d ^0 

— — i ^ 


dt 


dt 


dt 


d 0 dv 

g-i — sin 0 = v- 


dt 


dt 




dt 


dt dt 


-g sin 0 = / 


d ^0 




sin 0 = 0 (rad) : ( 0 ^ < 10 °) i cjUJi J Uj 


■ C_U 


ji ^jWuu 


^=-^e 

dt" e 

0 (t) = 0 g cos(co„t + (p) : (>> 4 ^jli (jxi 4 A-^iaj j 


2n 


®0 /, ®0 


£ 


T 


■ L ^ 

■ •* ♦ 


0 


24 








AjUjII I ^ 


^^(2):jjL«j MiuAuj 


(4j^' 0^' 


£ 


T =271 I- 


0 




4 _J Jail! 0 ^-uLull /jjj jLiaJl Au ^ijUa^lLj 


^ = 2 :^T„=2iij- jT„=2V? 

Vg 


g = 71 »10ni-s g = 71^ = 10 m/s^ 

(P = 30°) ^j'j JjaUili 1 *^ 1 ^' '. ^; LiSic. i F ‘ a ‘ ‘ -4 

2g-£ (cos P - cos a) = u' (ij'-4' 

= 2g-£ (cos P - cos a) = 2 g A (cos 30° - cos 60°) ~ 7,3 m^ • s”^ : j 


V 





a = 


n 


£ 


/"W 


7,3 m * s ^ ^jL^uii 6 ji^ jIaxI^u ^j^i 

\ ^^_^4Jaj ^^^jujLaaII ^^Lauli L^LoiaJ 


P + T = m • a 



a — a^ 


^^JjjLaaII ^^\i ^ ^^Lauil ^JjujLaa]! Q, 


( ^uii ^ ) ;^u]i a^ j 

^jjjLaaII JatLoiVl^ 


PsinP = m-a^ 


a^ = g-sinp?5!5m-s 


a = Ja^ + a^ « 8,85 m • s 


-2 


Uj J J 

; ^Ijil L>jj^l Ja 

^ ^XJUd^ ^ ^Aa^I 

^^Lc. -1=^>> ^jiJI 

(J£juAI La£ a Ia^II c5^ 

C5^ C5^ u^j:i^ 


y F = 

ext 


m- a 


G 


P + R + Xj + X^ — m • a ^ 
(X’OX) jj-^i c> 


T, -T^ =m a^ 


- k, • X — k 2 • X = m • a^ 


dA k. + k 


dt 


X '.^ J 


JjlaJ) 

25 


m 






I ^jIuoaII 


^jkll ^ diJ^ 4iuiLu (^\ A^Ij 


X Ajjudillj A^lil3l AjjJalij ^JjlsLxi 


2 k, + k- 2n 

(^o=- -®o= — 

m T„ 


: jjjill ojUc. -2 


Uj^ 


T„ = In 


k^ +k2 


T„ = 2k. 


0,4 

40 + 50 


0,42 s 


■ ^Ixi 


L^LuO^ 


X = f (t) -3 


x(t) = X cos(cD„t + (p) (> cK 


2k 


COo = 


15 rad/s 


X =2 cm : ^ 


dx(t) 


= v(t) = -X^(OoSin(co„t + (p) :Mj 


^ ftUjVb 6^ (S) tg 

0 = x„cos((p) 

-X^cOq sin((p)>0 

sin(p<0 j cos(p = 0 




(ji ^ijj <i« 


9 = 


: u^j 


x(t) = 2cos (151—) (cm) 

^2^ 


■ Aaa 


^ = Q 4 IA-v \\\ A£>^)jua]| L^Luo^ - 4 - 


v(0) = -Xj^cOq sin((p) = -2x15 sin(—) = 30 cm/s 

^2^ 


V (—) = -30cm/s 
4 


V (5^) = 0 j x(^) = +X UJ^ t = 

4 4 ” 4 

T T 

q/s ^ j 4-i 3LJI oL^Vi ^ j x( — = 0 uj^ t = —^ 4_k^l ^ 

4 2 

; j^uiP Ja 

Ja^l ^Uaijl AxJ 

^ 4 ^Ul n^ 4 ^jq‘^. i,^ 4^^)^!^ 42lc>^)juj (. 5 -^ J* 42i£^)^ ^2 .Axj 

Wqa 4 \q*^\ \ 4jV .J^-^ Si ^^ 

^aaal^ ^ j^i -2 

. (j-asliij ^ ^ ^1 jii ^ jxJl jV S 2 ^(l)uW^' 

S, (2)uW^' 
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AjUjII I ^ 


^^(2):jjL«j MiuAui 


(4j^' 0^' 


. tj = 6 S ^J^l Jjij (^1 <jiaill (jMI (>s 

|(JjL(^i jjjouill 4jt_uJa -3 

•• 

a = - g • sin a = -5 m • s“^ J--^ uj^ S 2 r^' t^jiuuJi 'i' 

li] a = — 6ni-S^( uW' <^) Sj ^jLuJ ^\ JaJaJI ^Ua^l 1 (jl^l (yi (j£l 

Jaj^l ol WqM AxJj (_)^ ^ '■ (J£i ^^Lau]) ^Ij£ -4 

^Ic. (_p3 jVIj -iaJJ^a 

L^\ ^LUjl (J^ * 

^jLujII (jjiij S 2 J Si U .i ' °“o'' 





Pj + Tj = nij • aj 

|A^ C5^ JalLajVlj 

P,-Tj=mja, ••• (1) 

I ^2 4_ljaLll\_] 

P 2 + T^ + R + f = * 3-2 

|A^ C5^ JalLajVlj 

- Pj • sin a + T 2 - f = m 2 • a 2 • • • (2) 

. a^ = a2 L>^ W 


Tj = T 2 6 j^i 

:-^ (2)j (1) (j:jja!i»Jl 

P - P, sin a - f 
a = — -^- 

m^ + m 2 



pUakjl AxJ 
■ ♦* ^ ♦ 

3,^ = g u.j^ <4^ j 4x>^)judj Ja<1^ 1 • L >>i -V ^xjud^l 4 u^rillj 

T 2 (2) ij^ '.S 2 4_ivau]lj 


a 2 = -gsin a 


m 


: mj ‘ f sj'-^-5 

f = 0,8 N : a 2 6(>> 

mj = 0,1 kg : ^ a s(> 

I jjuoC. ^jjj>^ljua]i ^ (3^ 

_(JjLa]| jjjouiSl 4_jaji^,^ - \ 


! 


4l^l 


^^Ic. jA J (_pajVl ^Jaxu : |*-?.^1 
( ^ US ) ~R . T : S 


P + R — m • a ! Cyji^ 

: 2^ ^JiJI jja^ U-laLUiVL 

-m-g-sina = m- a 
a = - g • sin a : <Uj 

^Llalljlj d^)4^lLQ 4 ^ /o'i i i' ^ I uIijIj ^^Laull j ^ ^ ^Laix^l 

2 ‘ 1 C> ^ JA ^lliL*j| -2 

(O, X , y) (»Ua 1' 4ijji^l iSj^ (_>“jU 




a1^\ 


JjUJt 
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AjUjII Mauill I ^ jIuiaII 


^2):jjL«j 4iuAuj 


j4i^i 


jA J (_p3jVl ^tiaui : 

P : 6jj>i]l (_sjall 


dv 

_^ 

dt 


= 0 


P=m-a^a = g :-^u^j^jujj'^ 

. a = 0 : 2 ^ (O x) jj=^' - 


V, = Vq^ = Vq • cos a : ^ t>ji^ 


X 


I ..1^ Ajjudillj A 1 


dx 

dt 


Vq• cos a 


X = Vq • (cos a) • t + Xq = X = Vq • (cos a) • t (x^ = 0) 

<1j\j l^Jic.^)jaJ j ^.^JallLd 4_AJfl!LaUi (^G) X^ cS^-J Q ^ * 


* 

* 


dv 

_} 

dt 


X = Vq • (cos a) • t : jj=^' tiaj i^j=^ uj^ j 

X = 3 • t : u' 1 uWii (> 
Vqx = Vq • (cos a) = 3 : ami^l 

. a^ = g : (O y) jj 2 >-a]i ^ - 

= g^v =g-t + VQ =g-t + Vo- sin a : -^ (> jii A^ii Sj^Vi * 




Vox+Vo, 


Vy = 10 • t + 4 : ui 2 t> * 
Voy = Vq • (sin a) = 4 : ^LkJU * 

■\J3^ +4^ = 5 m • s * : Vq ^^i_4= - 

: sin a ^ -3 

4 4 

v„, = v„ - sin a = 4 ^ sin a = — = — = 0,8 


Oy 


Vo 5 


4 Wq ^\i ^JUd^ii Ac>^^jud ^ it V n^ 

: O J A 0:4^^' U:JJ ( J + L5^ ^Uali JalLiJi 

Ec^ + Epp^ + W ( R ) = ECq + Eppo 


1 


1 


—m-v^ = —m-VQ + m- g-(AO)• sina => v^ -v^ + 2• g• (AO)• sina : j 



-1 



v^ =yvQ+2-g-(AO)-sina =7ni-s -. ^ 

Al^m (Of) A}L^\ lA^ -5 

Of 

- = OS' (j» 

2 

t = t = — ■ 

‘■S’ '■S 2 ' 

V 4x.^)jai]i plstjJd ^ *A 4 Ia^WI ^ ^1 Ja^^U 

'y \ .. •• S 

tg = 0,4 s u' 24 ^^ 2 c> J 

tf = 0,8 s : u^j 
: ^ (O x) (i^j ^^ J 
Xf = Of = 3 • tf = 2,4 m 
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I ^jIuoaII 


^ L)i;^ 4iuiLu L)^' 


4^,^! p^ ^ Wq^\I >^1-^] 

H(Xj^,yj^) : M 

Yj^ = — (AO) • sina = 1,2 m : u' J^' a- 

X = 3 • t • • • (1) : 1 uW^i t> * 

Vy=-10-t + 4 : Uji 2 uWii t> * 

; DJ^VI ^!5UJI 

^ = -10-t + 4^y = -5-t'+4-t ••• (2) 


t = — : (1) (jjj3!>ixJi (>i 

3 

x" X 

-5- —+ 4-- = -0,55-x' +l,33-x : ^ {2) ^ 

9 3 

\ pp 4 Wq^\ 1 j 4 Qj Vq\I (JiLdJ 

Yjj = -1,2 = -0,55 • xj, +1,33 • x^^ 

I (J^ 

Xjjj =-0,6m ((_>^j2j^ ) 


Xjj 2 =3m 


X — 3 m 

! (^ H ‘'-“J 

y„ = -1,2 m 


\’('ni ,s--l 


It 

. 




2^ 

t 

*- 


.J 

/ 




1 




m 



(jLJl (> -1 
II Ajt-uia -\ 




t G [0,2] (s) : (^jVi 

^ ^^Lujj (J-^ ) ^4 ^^ 4jj^ j ,J^ (JjLd ^ ^ \/ ~ p CO Ja^^U 

av>0 :u4v>0ja>0 

^Llalulj AC'^LoilLa ^Loj^Jjolo 

t G [2,6] (s) : ^ 

a = 0 J V = u^ ^jVi jj^ c#j'j:^ ^xiiioixi JsLk V = f (t) u' 

^jaJI 

[ (J£ ^^Lau]! 4_A^ L^LuO^ _L^ 

Av 4 - 0 - _2 

a, = — =-= 2 m.s : JjVi jjiJi 

At 0-2 


a2 = 


Av _ 4 - 4 
^~2-7 


= 0m.s ^ 
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AjIUII I ^jIuoaII 


^^2):jjL4j 4iuAu4 


0 ^\ A^Ij 


\ ^ ^Lal^l L^LuO^ 

(J^JU^I dlliL^I 4^ljabQ (^ ^Lal^l (JiLdj I 


^ 4x2 ^ 

d =- -Am 


2 


lil ^lialijlj Ac-^LailLd <x^j£LabQ ^jiJi (jS Ui it^Loi, 


y = 


ia-t2 + Vo-t + y, 


: ^ t = 2 s 
1 




d = y-yo = — x2x22 + 0 = 4m 

j_4= 2^ ij-ic- 3jUS -3 

iJjVi j_^' 

^^Ic. jA J (_pajVl 


(S ‘ Sj) : ''■W 


]| 


Tj ‘ Pj : 6JJ>JI <_5ja]l 


Pj + Xj — (mj + m) ■ Sj ! u^j 4 


Pj - Tj = (mj + m) • a^ 


(1): ^4? jj^ l 5JaiiuiVU 

(SJ ^:U^i* 


T . P : U^i ^ sJ>li 


jA (jJjLiaJI ^jLjja iaUal«yi ) P2 + T2 = m2 • di^ \ ^ U^j 4 


P2 +T2 =m2 a, 


(2): 54j jj^ Jaiiujyu 

T^ = T 2 : u\i ^ j^i 

: -^ (2) j (1) 042 ^' 


P, - P2 = (mj + m2 + m) • a^ 


m 

-g 

m^ + m2 + m 


: jji-li 

^^Ic. jA J (_p3jVl 

(Sj) * 

1; . ^ : U^i ^ s J>li <^>11 

Pj + Tj = mj • a2 : ^ 

Pj — Tj = mj • a2 • • • (1): ^4; jj^ c4^ JaLa^iyu 
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AjIUII I ^jIuoaII 


^^ 2 ):jjL 4 j 4 iuAu 4 


( 4 j^' 0 ^' 


(SJ 


T . P : u^i ^ sj>li 


(4jjiSj jA (jJjlaaJI ^jLiua iaUal«)/l ^2C. ia^l ) P^ + T 2 = ' SL^ ■ ^ U^J:i^ c 3.i.'^\' 

• • • (2) : 2^ jji>^ 1 ^ JalL^yU 


-P 2 +T 2 =m^a^ 


T^ = T 2 : u^l ^ 

: -^ (2) j (1) (j:jja!i»Jl 


Pj -P 2 = (nij + m 2 ) • a 


a2 =0 


m 


ai = 


mj + m 2 + m 


g = 2 m • s 


-2 


: m -4 

■ Uj^ 


a^(m^+m2) 2 (0,1+ 0,1) 

m = —^^^ =-= 0,05 kg 

10-2 


■ 


j 


g-^i 

dlsuljj 4 q\^\ 1 J '■lie. ^ .ft dl-dAsul 4 \1 ]^9 W (_3^^ “5 

_4AjIj A£.^)judJ 
; j^ (y^^\ L>jj^l Ja 
I 4_*_nja - \ 

Y — 0,08 I^jujLujI 4_ijljai^ 4_i]ljlLd (J^jujj CjliLobd ^jLujlLdj ^-^LsilLd 4_Ld^l (J^l^ ^ ^1 Jsl^^U (Jj,^^I 


.Uijjl 


.. ... •: 

J b UX-LQ 4 ^ ^Q Ui'^ 
♦ •* 


. Vq ‘ a -2 


: a * 


r 0,08 

a = —- =-- = 2m-s 

,2 /n ^\2 


-2 




0 ( 0 , 2 ) 


j 


■ V (—jLud^ 

.Vo . 


1 


X — -3, • t “h V * t “h X ' ^^AsLljLj 4_AjilLalA]| 

2 "" AT-- 

_ — 0 ^ j^\ Ac. jWqx>\l ^Loia]! X — X lI-^ 

1 

X-X, = —a• 0 + V, -0 : l>+!j*^W 

A 2 

x-x, 1 _ 0,08 , 

- —a • 0 =-0,2 = 0,2 m • s : <+ j 


Va = 


0 2 0,2 

vi — Vi = 2 a • (AO) ! (.Uadjlj 6A +qu . i . al l ^jaJI (J-alji. 


vJ,=vl+2a-(AO) 


R 



A 


Vq = yjv\ + 2 a • (AO) = 3 m • s ‘ : <+ j 
(j2ii. (AO) Jj'-4l ^jLjuA\ ji -3 

(JjUai jIloia]) ^ajud^i 4^^)^ * 

" A.y I 4_LQ^ii 

^^ic. ^ J o^jVi 

A\a^ a R ( P I (^jlli 
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I ^jIuoaII 



^^(2):jjL4j 4iuAu4 


(4j^' 0^' 


a = g 


P + R = m • a : ^ u^j:^ uj^ii 

sina = 5 m • ^ jj=-- c?j^' 

. (Jj'-«ii ij j"'"! ' "" u\' ‘ a = 2 rn • s ^ : u^ 

; f Sja * 

(JjLaII jIijoiaII ^ajud^i 


! 




. f ^ R ^ P : 6 (j 


P + R + f — m • 3. '. ^ 

m-g-sina-f = m*a: jj ^^ ls iaii^Vb 

f = m(g • sin a - a) = 0,1 (5 - 2) = 0,3 N : j 

I ^LoiaII ^Ij£ j 4_jaj|^j -4 


\ 




jA J o^jVi : ^jA\ 



P ! lSj^^ 


dv 

_^ 

dt 


= 0 


P = m • a : -^ ujjjj 
ax = 0 : 2 % (Ox) iaiix^Vb * 

V = 0 + v„ = v„ • cos a : ^ t>jii »j^^Vi 


dx 

dt 


= v„•cos a 


0 


X = Vq • (cos a) • t + Xq = Vq • (cos a) • t : »jrj^Vi t> 


X = Vg • (cos a) • t 
x = 2,6t ••• (1) 


■ 4jA 


J 


; ,1^ 

= g ■ ^ (Oy) Jall^Vb * 


dv 

_5 

dt 


=g 


dt 


= g • t + Vq • sin a 


V = g • t + Vq = g • t + Vq • sin a : -^ (>j^ i^h sj^Vi 

1 1 
^ y = -g • t" + Vq • (sin a) • t + y^ = -g • t" + Vq • (sin a) • t 


1 

y = -g-t +Vo •(sina)-t 


■ Aixi 


J 


y = 51^ +1,51 


( 2 ) : ^ 


y = 0,74x^ +0,58x 


X 


(3) : (2) L>^j*j J t = — : (1) <>> 

2,6 
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AjUjII Mauill I ^jIuiaII 


^ 2 ):jjL«j 4 iuAuj 


j 4 i^i ^Ij 


A UqiM AJJ^Ula .^XJ jLobO aJ^Ix^ ^3) A3^l*Jl (JLoj 

J (xj = (OJ) • cosp , Yj = (OJ) • sinp) u' (> 

I 4 ^3) (_3^^ j ^Ijuia]| ^Jaaj J 

y^ = 0,74 xJ + 0,58 X, ^ (OJ) • sin p = 0,75 ((OJ) • cosp)' + 0,58 ((OJ) • cosp) 

0,87 (OJ) = 0,188 (Oj)' + 0,29 (Oj) ^ (OJ)» 3,1 m : ^ 

Ll^t ^^Laull ^ ^ ^ C> -1 


t = To=2s J t = 0 


a (t) = - cOq • x(t) : M * 
a COq • X^ x(t) = —UJ^ '-"■^ ^jL-bll (jjlj 

'\\ lA^Wi j L-l^oL^yi J 4^j,Ast_-d A£.^)jua]i IaaIc- J 

Tq = 2s ^ jLaull (JaijJ <JaaJ Jjl (jj^ t = 0 iij 



iLauli 4.XU2 * 


2 71 


COo = 


T, 




= 71 rd • s ' : 


0 


= 


max 


COg -X 


m 


0,02 71 : M lsj^'^ ^ 6- j 

X^ = 0,02 m : J ^4; 


a n,ax=®o • X^ = 7i" • 0,02 = 0,2m• s'" I'U-j 
4 X 10^ J (m) (.s^4ixJI A^jaJI ^Uall (ji (j^ -2 

Ec^-m v^ = iX0,2• (0,02X7i)" =4x10 "J 

2 max 2 ^ ^ ^ ^ 

.(>jll yv/jij ^jxJI AiLUl UUa. _3 


^0 = -J][[ • \/^ J ^ (JLaxILujLj I^Labd Vj"^ ^ ul) 1 

2 


t(s) 

0 

0,5 

1,0 

1,5 

2,0 

V (m • s') 

0 

0,02 71 

0 

- 0,02 71 

0 

Ec(J) 

0 

4x10'" 

0 

4x10'" 

0 


^ W lx>\i (JjL 
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I ^jIuoaII 


^ jisd] ^ (^)^LoJ ^luAua 


(4j^' 0^' 


; (j^ajUll dljlj "4 


To = 2 71. 


m 


, 4 71^ m - - ^ 1 

k =- ^— = 2N-m 


0 


: Ljjj^ ^*>! 

. 2ujll« ^Jc. Ajli« Sjl:JI ^lyi V -1 

aIa^I ^iJa ^ AjV j ”2 

q 1 ^ QO'v \ ^jLx-oll -3 

. Ul + Up = 0 : -^ CjIjjjjII (jjjla (jj^ 


^ d^q . dq 

u, =L—- 1 = — 

L 1 i 2 


dt 


dt 


di d^q di 

— = —- j u. = L— ■ UjJ 


dt dt 


L 


dt 


q 


u„ = — : l5>-I ^ (> 

C 


L^ + ^ = 0 


d^q 1 

—v + —q = 0 

dt" LC 


♦* • 


dt" C __ 

q t 4_iijJalili]| (JiLdJ 

: bj a -4 

a ij^ * 

q (0) = C • E = Qo u4 E jjjj 4jja^ Aij£^i (jjSj t = 0 <iaaJ]i 

q(0) = a : 

a = C • E = Qo : 

b ij^ * 

d^ d 

—^ = -a-b" cos(b-t) : 2 % — =-a • b sin (b • t) ^ j q(t) = a cos (bt) : M 
dt dt 

-a • b" cos (b • t) + ^ ^ a cos(bt) = 0 ^ -• b" h—^— = 0 


LC 


LC 


b = 


1 


■ 4j^ 


I - ■ 

a/L^ 

L t C -5 

[ 4_Lo j b 


b = 


1 


271 


To Vl ^ 


To = 2 71 a/LC 


To = 2 71 a/L-C = 2 71 a/1x 22x10" =0,93 s 
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AjUjII I ^ 


^^(2):jjL«j MiuAui 


( 4 j^' 0 ^' 


Jq ”6 


i(t) = 


dq 


a • b sin (b • t) = — , ^ sin 


Q. 

-U 


To4 


-I, 

U 

-Q. 


q(0 Q 

i(t) 0 


T 

_2. 

4 

0 

- I 


Xrl 




3 To 4 


3T. 


-Q. 


0 



C ■ F 

Io=^= = 0,44A 


i(t) jLj^' 44^ -7 

q(t) ^ 4i' lj 


: LiJJ^ J -^^'j L>i.>*^t 

(A '-^ U g,^ J U till JJJjII - 1 

Uli-v a\I 

^JUJ IJ d^jj <44 -2 




R=ioooa 


UbM 


t_niryr^^ 


uam 


^ ^ L \\ 6jL*juV 1 2 4^^ jljj]! &l.^l I 

. Ug(t) 

• <i«j u^ (t) = R • i (t) M -3 

tAA" U^ uj|jjki (ji Jjii) j^Ljj^I jl^l 3j»jLla Uj^aj S^jliall 03^ jA=^ u4 R u' 

. t = T 4=^! t> i = 0,63 • L u^ 04 -4 


!-4^ J^J^' ®j4^ (A o4o*4ll -^j t = T d?'! u^ 


I(x) = Ig (1 - ) = lo (1 - 0,37) = 0,63 • !„ 

UjLlj t 4.xua dujju -c_: 

dijlj (Jilxij CO ~ ^ ^jjjLaaII ^^JaLaj 4 \^q\ 4_L^li ^Ls ailc> ^jjjLaaII aJojujI^ Cy^ 

^1^1 T = 20|as = 20xl0”®s 

j y i 4juj4i oil 4_jjii 4_xu3 Aiisu - 

I ^ ...... . ■ ** *♦ ** ^^•*** • 
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t«s, ! 

..i./. 








i/ 













-■: 

> .i 


~r 








^ i 







. i 

1 

— i — 





-ti 

-.: 






















AjUjII I ^ 


^^(2):jjL«j MiuAui 


( 4 j^' 0 ^' 


— — Ijj^ dulj djLjc. 

R ' 

L = R-t = 1000x20x10^ =0,02H : 

; Li3J^ J L 

|LftA i(t) j Up (t) Aioj djljljjAVl ^jlLo V AJliLo djl^l Loj -i 

U(, (t) = Uq COS(cOo • t + cp) 

q(t) = u^ • C = Uq • C cos (cDp • t + cp) 


i(t) = — = -Uq • C • cOq sin (cOq • t + cp) : J 
dt 



U(. (0) = Uq cos(cp) > 0 j jjjj 4jj2^ SiiiixJi t = 0 

cos(p>0 : J 

i(0) = -Up • C • cDq sin (cp) = 0 => sin (cp) = 0 : 4;^ j 

cp = 0 : ^ 

i(t) = -Up • C • cOq sin (cd^ • t) j u,. (t) = Uq cos(cOq • t) : j 

. t = 0 (> Ij'-iic.' (jJJJ-i i -5 U ^ -‘-r‘ 

i(t) = 0 J Up (0) = U„ : t = 0 lit 


: t = 


0 


Jiit 


i(t) = -Uq • C • cOq sin ( 


2n T 


0 


T 4 
-^0 ^ 


) = -U„-C-cu„=-I 


0 


(^JJ^ j'UJ^ ) 3^Lia]i ^Ikli 3JU> ^ (t) -2 



U / U ^-Ijoull C^Lud^ -3 

^n+1 ^ ^n ♦ • 


1 

1 9 .. 

E(C) -, = — * C * U . '.i^, ^ 6jl^ JJ^ n+1 JJJA 1«J 


2 
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AjIUII I ^jIuoaII 


^^(2):jjL4j 4iuAu4 


(4j^' 0^' 


90 

E(C)„,=^E(C)„ 

1 90 1 

-•CU\ = ^- CU" 


n+l 


U^ .=— U’ 


100 2 


n+l 


■ <l(i 


100 


j 


U 


n+l 


U„ 


= ^M^ : 


XJ^Q / 100 LS Ajljuj ^ U^*1 C5^ ”4 


^Lxii ,. 1^1 ^Ij£ ci)^^ J r — AjjujAjA a^IjiLg 4 q*k^\i ^jiili ^jjju 


U„=r"-U, 


u 


u 


n_ _ j.n 


0 


r"^J_^jU =^:c5>i^c> 


100 


" 100 


n • In r = -In 100 


In 100 oo 
n =-» 88 : 

In r 


Uq / 100 l^j'-*^ CjI jl jjAVI JJ-i 88 9:JJ^ f jij (ji) 


: Lijj>^j I'w i+i^l (J^ 

,L^jl.^l .lie. 6jl.lll Nq <. - \ 


N = —= 


1 


0 


To 2k^Uc 


; (jj^ l^jL^I .lie. 


No = 


1 


,-= 318,47 Hz : 

271-70,1x2,5x10'’ 

.lie. jLiill 4_a2iL<Jl 6.1x131 L^Lud^ -2 
‘■^ U,J^ 6 ^I.i3I AjuLa-g 4^211^31 6^x131 l^jL^2i 3I .lie. 

T = = — = 2A <+ 9 

-^eff (max) ^ 2Q 

^eq 



XiHz'. 


Igj — f (N) j^j -5 -3 


JjiaJt 
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I ^jIuoaII 


^jkll ^ diJ^ 4iuiLu (^\ A^Ij 


AN ‘N^ ‘ Nj ‘ Nq -sj 
N 320 Hz ^ joh& Vi A ->T' . al i ji^i oAw N„ (jsijj * 


N, «300Hz 300 Jj ^' 


V2 V2 ' 

<j:A^ = 1»41 A <iaiill ^-.jqu . i - a ^jj 

. N^ » 340 Hz ^1 j 

AN = N 2 -N, j^340-330«10Hz ^lANo^iis* 


AN 


320 


32 



6^1^11 \ 


M 


jiillj o^IaILj ^La]| ^^Ixil -i -2 


iAB(t) = -^ Uj,(t) = — 

ABV / " C 


_q(t).,.. 


UjaI 


iAB(t)-C ^ 

at 

j (J^l^ AHjIj Ajljuj 4 \. ^1 ^ \1 JaAJ -L^ 

cjI JJ'^^ *■. “3 

T 9T 

2T + ^ ^ = 22,5 ms : c) uWii c> 
« 4 4 

Tq =10ms : 

4jujJi all 4_sj|A 4 _a^ * 
•♦ ^ •* •* 

r-p2 

' =27rA/LxC^L = ^^ = lH 

° Aiec 

. JS Allj Sjl41 aJ^II AlLkll J CjUI -4 
j Aij£^l ^ aXo^J] ^3^^' ^Uall 

E^ = E(C) + E(L) 

E(L) = iL-i' j E(C) = ic-< :Mj 
2 2 ^ 

E(L) = iL-C4 ^1 : 2% (t) = C ^ :2 

2 dt y dt 

E =ic-u"+iL-C"f^l 
2 ^2 dt 


du 


(R = 0) ^Oa Sjl4l oV 41j j jll J:iL Ail2 


T, = 2k Jl X C 


4a>uu 
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I ^jIuoaII 


dE, 


= Cu 


^bj^l ^^2):jjL4j 4iuAu4 


(4j^' 0^' 


^ + L • C" • — • ^ ^ 6-jJi sj^Vi ^:)ixJi 

dt dt dt^ 


^ = C.^k+L.C.^ 

dt dt i dt^ 


■ <i« 


1 2 

Ur.+L-C-^-^ = 0 :k^(L,C) 

dt" 

dE 

E =C* ui! —^ = 0:<i«j 


S jljlll <J£1I AiUall 2ui i_.L^ * 
^ •* •* • 

i = 0 uj^ u^, = Uq 

E = ic • U" = i X 2,5 X lO"' X10" = 1,25 x 10 " J : ^ j 
2 2 

4\^\l JaAj -i -5 

2T = 20ms => T = 10ms 6-: jj^' ^^ * 

CjI^I^^jaVI ^Qj 4jtxjd]| 4 ^jILa]| CjjI^ La1£ j Ajljuj 4_^jILa]| --^ 

T 

■(^ = - LdAic. O^I^Lj ^La]| 4_Ai3 i _jLuO^ 

4 

T 

A 1A l^r--1 oAi.^ J U — 0 t — ^AC- 


2E 

j2 ^ 

■^max J 


I = 


2E 


E =E(L) = -LI" 

T ^ ^ 2 ^ 

= 1,58 X10“^ A = 15,8 mA j 


: Ljjj^ J 

■ 4_ljLLi3l 4_jaj| jJl -J 

x^lc. ^lisii]| J i JaAJ - \ 

CjI^I^^jA3U ^ L^Luo^ -2 

T = 0,56 s J 6 T = 3,36 s : -i^^u 

\ X 4_a^ -3 

Xq = 3 cm ‘ to = 0 iJ 

Xj = 2,8 cm ‘ tj = T ij 

x^ =2,5 cm ‘ t 2 = 5 T (> 

; ^jaLkll ^lj:i]l -II 

V ^ X ^ k ^ m ^ S 4 4_il£il ^iJall 6^1^ - ]^ 

J ^^ 3 ^ ^ 4_il£il ^lJn]i 

1 1 

E^, = —m• V + —k• X 
2 2 

AijLuo]! djlia^^ll 4 ^Lla C_]ljud^ 


E^, = —k • X 
2 


4_Ld J \/ “ 0 J 4_LdJ£»c.| X U.A^ CjIJ£l^ 31I 0^ 4j| Jsi^^U 
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AjUjII I ^ 


^^(2):jjL«j MiuAui 


(4j^' 0^' 


E^ =il3x(3xl0-")' =5,85xlO-'J x^ =3cm ‘ t^ =0 

2' 

E^ =ll3x (2,8x10-')" = 5,09xl0-'J x^ =2,8cm ‘ tj =T ^i ^ 

E^ =il3x(2,5xl0 ')" =4,06x10'J<i«jx, =2,5cm ^ t2=5T 

^ J ^iJali 4_xu3 ^1 -3 

Jjljlll ^ bjA JjV jj^ ^ jAoj C^Lu^ -4 

_4_^ljajj A£.^)jai]| 4_Ldj L^Ludli oL^Vi U.J^ U^ Jsi^^U 

AIIjIj ^ y ^-^ 1 ^ U-J^ ^1 LaJ j 

1 2 . 

E^, , = —m -V : 

T (max) 2^ max 


6. 


J 


2E 


V = 

max 


T(max) 


2E 


m 


V = - 

max 


T(max) 


= -0,34 m • s ' : 


m 


t 


wrm'6r:()"'' 



(cdi£ia.vi lU^) ^ij^i -III 

,La 3 - ‘ ‘^7^ <.4^ tjjl-aj -1 


JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIBIIIIIIIIIIIIIIIII 

I 


MM 


1^ R 



o 


— F =ma 

X 


-^ U^\Ji^\ a}Ax^\ -2 

: 2% (r^) (J^4=4 

P-i-R-i-F=ma„ 

o 

: ^ (x' O x) ijc. iaii^vu 
-kx = ma 


G 


G 


d^x d^x 

_ 4jjikA]i c5^ j m • ^ + k • X = 0 ! ^ j 


dt 


dt 

k^m T j o)^cp’j^\-3 


. Tq = 2n. 




j 


®0 = 


m 

k m 

a1±^\ cK x(t) = X^ COS (CD„ • t + Cp) u' u4i 


Uj^ 


d'x 


= -X^ • COq cos (cOq • t + (p) 


I ,.1^ 4 >>1 Q*Ui 

- m • X^ • gOq cos (cOq • t + (p) + k • X^ cos (cOq • t + cp) = 0 

k 


: ‘ cOq = 


Uj^ 


m 


-m• — cos( cOq • t + cp) + k• X^cos( cOq - t + cp) = 0^0 = 0 


m 


A^Loili q \\\ 4_n-d^l J 
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‘LuLijjall ^ c«' 


(>s jll ^ Tq JJ-^' oj'-JC- U^ LBP -4 


[TJ = 


(kg) 

(N/m) 


(kg) 

(kg • m • s“^ / m) 


= (s) 


AT T - X 


X c_iLud^ -5 

-1^ A 


0,1 


T„= 271^^= 0,55 s 
. (jiit^i t Tq = 0,55 s j T = 0,56 s 


0,02 


. 2% : 4j^j 



JjiaJt 
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